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EXPLANATORY- NOTE
Thirty-four therma]l' springs are kntwn to occur in the .cé'ntral Alaska region covered by this map. ‘Unlike thermal springs elsewhere
in the world that tend to be related to geologicaily recent volcanic activity, most such springs of central Alaska are spatially asso-
ciated with granitic plutons of late Mesozoic and early Cenozoic:age and especially with their contact zones. Miller and others (1975)
have noted that the springs gemerally emerge from well developed open fracture systems within ‘such contact zones. Thermal spring dis-
tribution in central Alaska appears to be unrelated to the size, age, composition and magmatic history of-the intrusions. Where the
plutons have invaded sedimentary or volcanic host rocks, the springs occur both within and outside the plutons, but where the country
rocks are highly foliated metamorphic rocks the springs tend to be confined to the marginal-zones of the pluton proper, probably because
such metamorphic rocks have low permeability. - Most of: the springs appear to be the result of deeply circulating, locally derived
meteoric waters. In a few cases, however, analyses suggest that connate, metamorphic, or magmatic water may also have entered the
plumbing system. Springs have been classified as thermal if their temperature is at least 15°C (59°F).
_The distribution of igneous rocks shown is from the geologic map in this series, the preliminary geologic maq of central Alaska
(Eberlein and others, 1977). The distribution and extent of igneous rocks shown is generalized and in places includes areas of non- -
igneous rocks that could not be shown due to scale. The numbering of hot springs is, in general, from west to east (1-27) and again
west to east (28-34). Reported temperatures are taken directly from the literature and conversions from °C to °F may not correlate.
- . o _ : N, } » ) Blanks in the table mean that nc reported data are available.
78& o . > Y v y 9, { > ’ ~ ‘ ’ . ; \ % D . I , . v . ; N ' A, il ) The compilers ac‘knbwledge the helpful assistanice of T. P. Miller and G. Donald Eberlein.
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S ‘ , : evorted temper hemica) | Subsurface Tertiary and/or Cretaceous granitic rocks,
’ p Townshi Baseline " Reported flow temperature i . : ) (
m::nager Name or Jocation  Quadrangle  Section . Rar:gpe and meridian o atures or Py v:\:l:i]iyasglse (sztm)di_ . seologic setting | Development/Use References gi::}{erggk:u;izgigg 1?tc.omp?iii‘t:{on _lfr'om
. - : : : cator 0 ' | 1orite, w ocCa
1 Hot springs near Candle : 25 T.15S., Kateel River =~ 59 - Not reported Yes 90-150°C ° several hot springs.om:ur in a smali satellitic Recreation“(bathing)A Waring, 1917; Patton, 1967; Patton and oi:hers, . ap1 ite ? a] aSkite ’ and pegmatite'
Granite Mountain R. 13 W. . . stock of mafic nepheline syenite of mid-Crptaceous 1968; Miller, 1972; Miller, 1973; Miller and . .
(Sweepstake Creek) ) : ’ } age ‘that intrudes Lower Cretaceous andesite others, 1973; Miller and others, 1975; Miller, )
. ) : . P written commun., 1976 ) ’ :
2 Hot spring on Hawk.  Shungnak 35 T. 10 N., do. >52, te) - do. L - " Bedrock velations obscuréd by alluvium. Spring None reported Patton and others, 1968; Miller, 1970; Miller, Mesozoic gran1t1e rocks, ma'ln'ly gr‘anodior"l te
River R. 6 E. (estimate location is near contact of mid-Cretaceous‘quartz 1973; Miller and others, 1973; Miller and : and: quartz diorite with subordinate gr’anite
: monzonite pluton and older volcanic rocks probably others, 1975 iy ?
with hornfelsic andesite of Early Cretaceous age syenite, quartz monzonite, and diorite and
, o ) and very near post-intrusion fault - associated fine-grained hypabyssal equivalents
3 Warm springs near do. 2 T. 11 N, do. 15-20 -~ o. No - Spring issues from Late Cretaceous quartz latite - " do. Waring, 1917; Patton and others, 1968; Miller, i y Cret ) !
Purcell Mountain R. 6 E. (estimate) and near contact with granitic pluton- ) ’ 1970; l’dﬂler, 1973; Miller and others, 1973; Of Tr1assic to Cr‘etaceous age, and 1nc'| Udes
) « : Miller and others, 1975 _ estensively migmatic granodiorite bodies.
4  Several springs do. 44 T. 9N., do. ’52. te) do. Yes 90-150°C Springs issue from Late Cretaceous quartz monzo- do. Patton and others, 1968; Miller, 1970; Miller,
;g:"c::e;:;cg:a " R. 8 E. (estimate n}tﬁ Ef thecuhieler (Ireel:l p}:ton ;er?i' near contact : 1973; Mi }ler and others, 1973; Miller and ’
: w ower Cretaceous andesite. Springs are others, 1975 N L . N
,, » approximately on prominent Vineament Paleozoic granitic rocks, mainly biotite granite
5 Numerous springs ' do. 17 T. 11 N., do. ( 52;6°t ) - do. No - Numerous springs issue from Lower Cretaceays ande- Lower spring being patton and others, 1968; Miller, 1970; Miller, and quartz monzonite Of' Carbon'ifer‘ous age'
B?C::‘:g:th:chmark . R. 10 E. estimate) sitetabout\z.?tkm gl’g mi)f‘ntr:h gf léheeler Creek used for bathing 1973; M'H'I;rs' ‘a;g]?thers,iwn; Miller ar]xd ) . .
’ quartz monzonite pTuton of Late Cretaceous age others, 1975; er, written commun., 1976 ’ . . ’
6 o spring nés Neloxit » e, do 50.60 " Yo oo 1 . 9 Fault, approximately located. Dotted where con-
ot sp n . ozitna . ‘s . - -- . hae pring is in an area of widespread thermally meta- None reported U.S. Geol. Survey topographic map, Melozitna e in4 y
Sun Mountain (near R. 18 E. (estimate) . morphosed volcanic rocks cut by numerous di{es, P D-4, scale 1:63,360; Miller and Ferrians, 1968; — T~ cealed or "‘ferred’ arrows indicate re]at'ive
Denikton Ridge) ’ ‘ subsurface pluton at no great depth (Miller and Miller, 1973; Miller and others, 1973; Miller net horizontal movement.
i . Ferrians, 1968). Spring issues from hornfelsic and others, 1975; Miller, written commun.,
_ gggesne cut by numerous quartz latite porphyry 1976 B ) )
es
7 Tunalkten Lake “Hughes 8 “ T.9N., do. Not reported Not reported No - Hot spring occurs in alluvial deposits but prob- do. ‘Patton and miller, 1966; Miller, 1973; Miller ' Th »
, hot spring R. 23 E. ably underlain by Cretaceous graywacke and mud-’ and others, 1973; Miller and others, 1975 . ermal Spring
. ) . stone. Granodiorite pluton of Granite Mountain :
~ . ) . ‘ » . . / ) _ » \ - outcrops approximately 4 km (2% mi) east of
) : B , ‘ ‘ S . g ‘ . ) . : spring locality
' ‘8 'szgg?;;:dn:::n . do. 223-:2?;: E ]274 ré., do. Warm | Large No - ?1“": spring occurs i: rggks r'n‘lqigly ofdz;!:q:gic do. "Waring, 1917; Miller, 1973
A , . . . . ) mestone and metamorphosed schist; no ni . ' :
Alatna River township - : springs were observed, but a large quantity of . ; , : : . e e
' : f - warm water enters the river at this area ‘ : . ‘ . et
L7 75 9 gﬁ%bipﬁmi near Melozitna zg;{::'e‘a‘s): ; $7SIE’ - do. 52 -- Not reported No - Sg;:lng }s(s:ueiafrgm hornfelsic g;‘aywaﬂ(e :n(:omud- None Miller, 1973; Miller and others, 1973; Chapman,
. . stone of Cretacedus age; several sma n vy s R . :
(/\ # / 60 e » outerop approximatelyg3.2 kn (2 mi) to gh: nof-th ’ WrTSRSR O 1915 Wler and fters. Map Township Baseline Reported temper- Reported flow Chemical 3 ubs::::lf:e '
5 - : o . Name or location Quadrangle Section : atures analysis . Geologic settin Development/Use . Ref
) : 10 Melozf hot springs do. 23 T. 4 Sé’ do. 55 - 500 130 Yes 90-150°C One main spring occurs in quartz monzonite pluton  Cabin, bathhouses,  Waring, 1917; Miller, 1973; Miller and others, Number Quadrang and Range and Meridian  o¢ °F sm  gem e (5102 fndi- cologic 9 prment/ v erences
~) g:lﬂ:;;?na hot R. 20 E. of Kokrines HiT1s about 3.2 kn (f mi) from con- steamroom 1973; Miller and others, 1975 : cator) . .
‘ ' act w ornfelsic mafic and ultramafic rocks . : . N O v
. - and 2.5 km (Vs mi) from its contact with pelitic 23 Tolovana hot springs Livengood 7 . “II; 23, Fairbanks 60 ]‘28- . Small Yes 90-150°C Springs issue from mudston? of Jul';ansﬂcsang)(gr) Bathing Har::ng. 1917; Brosge and others, 1970; Chapman,
schist . . Cretaceous age approximately 2.4 Sm rom written commun., 1972; Miller, 1973; Miller
: ) . . ‘ ) intrusive granitic rock of Cretaceous and {or) ] and others, 1973; Miller and others, 1975;
X ) ) n Horner hot springs Ruby 4 ; gosé’ do. 30-49 120 -- 45 Yes - Sgrings iésue from f;actu’red granite of a :mall Bathing, cab}-gi Y,‘;;;ng,’q ]?]7; Pzttoa and ’]'g;re’ }??8, Ml;'ler, . ) Tertiary age . 411er, written commun., 1976
. . . - ’ . uton. Country rock i ab Pre- i 0SS 3 Mitler. others, H s .- . ) :
80 O . reaENcEs CITED ‘ gambrian(?)uto %alegm}(sz g;:?anl{rsg:i:gofauyt farming p e others,119;5 an ers 3; Miller a 24 Chena hot springs _Circle 26 -Ig ?sné, do. 57 153 840 '220 Yes 90-150°C Springs occur in area of Cretaceous o;‘ Tertiary Resort (cabins, ) Waring, 1917; Miller, 1973
5 . - . : granitic rocks that have intruded schist of Pre- bathhouse, hotels), -
) i . i : . . . 8 100.4 230 60 Partial 90-150°C : PR : . . R h P : A
Brosge, W. P., Brabb, E. E., and King, E. R., 1970, Geologic interpretation of reconnaissance aeromagnetic survey of northeastern Alaska: 12 h;’:tl;r?ﬁ;:ntna Me]o‘z1tna % ﬁ ]27NE. b 3 ) iﬁ;’,’;%sk“,iigﬁe:"ﬂﬁss{"h;l :,'ﬁ?ﬁ’,{ﬁuggﬁ"}ﬁlﬁ gl:: Bathing, cabin b]l;;;r‘\gﬂi}?;Z,angll:;érlg7?é7lgil1er and others, . cambrian and (or) Pateozoic age farming
U.S. Geol. Survey Bull. 1271-F, p. 1-14. . cambrian(?) and (or) Paleozoic schist ’ ’ 25 Circle hot springs do. 4, 5 th ZSN" do. 54 134 500 134 Yes 90-150°C Several springs occur in an area underlain by Bathing, resort, Waring, 1917; Miller, 1973
‘ . . k ; ) . 15 E. ) granitic plutonic rocks of probable Tertiary or hotel, farming .
i ¢ U.S. . Survey Prof. Paper s : . X R . . . . 2 Tertd
from the National Atlas of the ] ‘ Cady, W. M., Wallace, R. E., Hoare, J. M., and Webber, E. J., 1955, The central Kuskokwim region, Alaska: U.S. Geol. Survey p 13 Kilo hot springs Tanana 2 T. }; u-: Fairbanks 50 120 . Moderate No - Springs issue from porphyritic quartz monzonite Bathing, minor Brosgé and others, 1970; Chapman and Yeend, : 27, 28 ; ?SNE’ : Cretat;ez:z age that have intruded schist; fault
Base map Am ica U.S. Geol. Survey, 19 o 7y , hy . . 268, 132 p. , g R. 18 W. of probable Cretaceous age at contact with gr(\ggss, gardening 1972; Miller, 1573; Hiller and others, 1973, - BE associated (?)
eric e e . 7 , ; ) . L. : : , Alaska: U.S. Geol. Survey open- ornfels, and schistose rocks of Precambriani? : Chapman, written commun., 1973; Chapman a s . ) I
U.S. of , K X \ Chagman, . W., Veber, F. R and Taber, fond, 197, Pretiminary geologtc pap of the Livengond suocrantes FIAEE v o | Tornfels: o sohistos Chagman, e T o To7E : % Reported ot springs G 2.3 TRk, 6o ot Mederately - A Sroup of tot springs occur elorg the contact  Largegme.  ertis, 1917 Miller, 197
’ ’ ’ i ] 10 T. 13 N., do. 47 -- -- -- Yes - . . . ' ose country rocks of probable lowe ’Pa1eo oic age
Chapman, R."M., and Yeend, W. E., 1972, Preliminary geologic map of the northeastern part of the Tanana guadrangle, Alaska: U.S. Geol. 14 ';‘a’; ;g;l:g?Rg; :gger Taniana R. 16 W. gggggz g:ﬁ‘]’; E:e:;zgu:egzaggb:'g:éa::t:o:;:ct None reported ?;g;?e"?ﬁegth%%.‘az?{eghgmagt?‘gﬁsve%%. . . v i " wote 29 - ' .
Survey Misc. Field Studies Map MF-32, 1 sheet, scale 1:250,000. E ) springs) DeTiere conist of Precambrian(2) and (or) Paleo- B i 11on- *1973: Chapman and Sthars : 27 sepg;::dcr;:teksprmg g?arle.v gg, 25, "l; 24"1;1’ do.’ Warm -- - -- -- Sprirllgs4o§cu{h"r 2n s<i:r)nist oﬁ P:1$ozoic age aPl(arm)d-- None reported . Maring, 1917; Miller, 1973
» . ) . ) : - L s > ? ’ n ver . . mately 4. 3 mi) north of Tertiary and (or
Chapman, R. M., Yeend, W. E., Brosgé, W. P., and Reiser, H. N., 1975, Preliminary geologic map ?f jl:r.ngsgagaaa and northeast part of the ) . 20ic vage . ’ 1975; Miller and others, 1975 ‘ . 5.6,7, T. 3N. Cretaceous granitic rocks ;
Kantishna River quadrangles, Alaska: -U.S. Geol. Survey open-file map 75-337, 1 sheet, scale 1:250,000. 15 :g; ;g;::gs on lower Tanana 6 ; }2 :., do. 61 - -- - Yes - Sev::al 20: springs in.river grav:’ls that co;er : do. Brosge and others, 1970; Chapman and Yeend, g(’) ]gé R. 25 E .
. PR : . e p K1 . . contact between quartz monzonite intrusive o 1972; , 19735 ‘ , 1973; : » T : ' xR
Eberlein et-al, 1977, Preliminary geologic map of central Alaska: U.S. G!eo.l . . _ : - Trobable Cretaceous age and pelitic <chist o ’ cmm'.‘.'llﬁ”otniﬁ, Tl%?'n???e‘#"a’%sothﬁi, 32 : N .
Survey" open-f1'|e map 77-168 A, 1 sheet, scale 1:1,000 ,000. ‘ o v Precambrian(?) and (or) Paleozoic age : 1975 28 Hot spring near Russian 4,8,9, T.12N., Kateel River Hot - -- -- -- Hot spring occurs at contact between a small stock do. vV Waring, 1917; Miller, 1973
. X 1. 872, 276 ’ > 16 Kanuti hot springs Bettles 31 T. 18 N., do. 66 -- -- -- Yes 90-150°C Bedrock is concealed, but springs probably issue do. Miller, 1973; Patton and Miller, 1973; Miller Tuluksak River Mission 17 R. 60 W. of m1d-Crgtaceous quartz monzonitg-anq later Cre- R
Mertie, J. B., Jr., 1937a, The Yukon-Tanana region, Alaska: U.S. Geol. Survey Bull. s p. i R. 15 W. frgmdmaficivolcanic rocks ofIPe?nian,(Tr:‘ﬁs;c, : and others, 1973; Miller and others, 1975 ggﬁ;‘]’:;ei;]tzsmne and graywacke with interbeds of
. - and Jurassic age approximately 400 m (% rom .
7937b, The Kaiyuk Hills, Alaska: U.S. Geol. Survey Bull. 868-D; p. 145-178. - the uvanitic rocks of Hot S ; ) ; , _ _ _ )
¥y . ‘ Cr:tg:eo;s gg: cks of Hot Springs pluton o . 29 Hot spring near do. 21,22 T.13N., do. . - 150 Moderate Yes 125°C Hot spring occurs in flood-plain alluvium at Bathing, ‘space Waring, 1917; Miller, written commun., 1876
Miller, T. P., 1970, Preliminary correlation of Mesozoic plutonic rocks in Bering Sea region:: Am. Assoc. ‘Petroleum Geologists Bull., _ S b(lgnﬁflsg L?ke 4R, 59 W. ‘ contact between mid-Cretaceous quartz monzonite heating .
v. 54, no. 12, p. 2496 [abs.]. - v 17 ::gg";:?]hgitv:gﬁng-., Beaver ]Z» }g’ ;- }g 2-’ do. -- - - - - =" Ar:: gf ;egortedbht‘)t ?p,r)'ingd 1? undgr}ain li:yvpeh'tic None repor-ted], Brosgé and others, '1970; Miller, 1973; Miller Crgekg pring : K :?ﬁtag::egl?g‘f’"?ai:g g::{:i:ﬁ:;‘;gtz interbeds -
: . A : . B s . . schist of Precambrian(?) a or N iewed aeri d . H , Wri ommun. ,
, compiler, 1973, Distribution and chemical analyses of thermal springs in Alaska: U.S. Geol. Survey open-file report, 5 p. (Dall Creek) 11 M. : intruded by a granitic pluton of)crlé‘c’iguﬁ 232 viewed aerially and others, 1973; Brosge, written c n., 1974 ’ .
. . : _ ) - 30 Hot springs on Sleetmute Near T. 15 N., do. - - -— - - - Hot springs near a large lake emerge at contact None? Cady and others, 1955; Miller, 1973
Mineg,rz. P&%r:ndsgsrr:;n;, 0. J., Jr., 1968, Suggested areas for prospecting in ;he central Koyukuk River region, Alaska: U.S. Geol. 18 ﬁ;::rsg:i:gscggek Tanana ‘ 36 '{ ?7"&}’ . do. -- 70 - - - =" Ha?: igrings ;ss;e]{fgn b:drocl; g{ qgartzite, None reported chapman.]written commun., 1973; Chapman and . :I;e:: Chilnuk ggmg R. 47 W. » ?:::gg:yaag:a::‘;i[c,aﬁEc});km::aggsgahg:oegsv:?gaggz)
irvey e ’ . . . ‘ siltstone, and phyllite of probable Cretaceous others, 1975 ' i
. . B ‘ . " : rocks of Mesozoic age
Willer. T. P.. Grybeck, D. G., Ellott, R. L., and Hudson, Travis, 1972, Preliminary geologic map of the eastern Solomon and southeastern - » gg:crg';:‘lpg';g::;:ieg’;“§°g o s the , , , : e . ‘ \ ,
Eandaloben cuadrangles. sastern Seward Peninsula, Alaskn:. U.S. Geol. Survey open-file report, scale 1:250,000. . , Southeast ‘ . . ) 3 Reported warmi springs Iditarod - 1. 0%, do. - Warm - - - -- Springs issue from schist of possible Cretaceous Reported only ' Waring, 1917; Miller, 1973
: . , . . ¢ : near Iditared {near. _ R. &1 WM. age near small intrusive of mafic igneous racks i
Miller, T. P., Barnes, Ivan, and Patton, W. W., Jr., 1973".]Geologic setting and chemical characteristics of hot springs in central and 19 Renortsd :ang spring do. 27 ;- ?suﬁ" do. -- -- -- -- - - Springs are in an area underlain by 1imestone, None reported, Chapman, written commun., 1973; Chapman and Flat on Otter Creek) Lo :
western Alaska: U.S. Geol. Survey open-file report, 19 p. . . i on Sandusky Creek . . dolomite, and chloriti ist; i . . . ‘ ;
v op . 4 ' . : (upper Stevens Creek) . outg':;pg 3?2 k:\ ((Z’rmi)ctgcmztsogg:::: p;lr“:g'-‘ viewed aerially others, 1975 32 Reported hot springs Nulato -~ T, 148, do. Hot Lonsiderable - -- Geologic relations unknown None reported. Waring, 1917; Miller, 1973; Miller and others,
1975, Geologic sétting and chemical characteristics of hot springs in west-central Alaska: -U.S. Geol. Survey Jour. Research, ) ‘ ‘ able fault controlled g?v::i?‘e:::ys?:i’elggom R. 8.E. y : flow - - 1975 . )
v. 3, no. 2,'p. 149-162. ) . ’ . ’ <
) o : 20 Manley hot’springs do. 17 T. 2N, do. 59 136 560 145 Yes 90-150°C  principal springs occur in valley of Karshner ~  Hotel (burned in Waring, 1917; Mertie, 1937; Brosgé and others, Katyuh Hills)
Patton, W. W., Jr., and Miller, T. P., 1966, Regional geologic map of the Hughes quadrangle, Alaska: U.S. Geol. Survey Misc. Geol. Inv. (Baker hot springs) » . R. 15 W. Creek near contact of hornfelsic sedimentary 1913), vegetable 1970; Chapman-and others, 19713 Miller, 1973; ’ 33 Reported hot springs  Mount 3 s e irbanks y Sorins 1ssue from Quaternary d ;“ o Mioratory bird v O 73
Map 1-459, scale 1:250,000. . , ‘ . zgiks of ‘_lléras:u(:: ar;: (or) Crstaceous agcie and bio-  farming, poultry, ‘Miller and othérs, 1973; Chapman and others, west of Glacier McKinley R. U W, anm - - - - g!::phsilca]lyu:epressed,aar:asrywh?g:spr:b;a'ly po- 1-352 ggle rass - aring, > er, 19
. . . e granite o ; . . , .
Patton, W. W., Jr., Miller, T. P., and Tailleur, I. L., 1968, Regional geologic ma,; of. ;hg ‘S)gténgnak and southern part of the Ambler . i . ) : 9 retaceous and (or) Tert ar"y age dairy, greenhouse ]97,5’.'“"" and others, 1975 repre?ent theluneven surface of the g]aﬁ}al ; :
: isc. . . -554, 1:250,000. ‘ o 21 Repai L , 4,5, . .s . - -- -- - : . Wi ravels and clays that cover parts of this region
River quadrangles, Alaska: U.S. Geol. Survey Misc. Geol. Inv. Map 1-554, scale . ngggrmt?gtngzg‘i):g %;::r:_a;ood 36 4110 5 ; ¥2Nu. do Small Reported hot spring is in area underlain by d°°"' Reported only '{‘3;;""’&.3;217 ;wm]t};z:\’cﬂzr’l m};?:-aa?ﬁ:ce:ﬁ& 34 Reported h i d grave Y pa reg
) i itna D- : . - ’ : lomerate and shale of Paleozoic age and mudstone 5 > s hid eported hot springs 0. - T. 128., . - - - -- i i . M§ .
U. S. Geolological Survey topogr"apmc map, Melozitna Dr4, scale ]'6?’360'.. . A Creek _ , gfog:rassic tnd (or) Cre?:aceous agg; cut by small others, 1975 ‘ o P of Glacior 9 R do Warm ) %E;mg'sj :::itelﬁ)h;h:: :;ﬁ;scg::‘ai:t::;z:grz,:mzn:;g:en Reported only Waring, 1917; Miller, 1973
" Waring, G. A.y 1917, Mineral springs of Alaska: U.S. Geol. Survey Water-Supply Paper 418, 114 p. : granitic stocks of Cretaceous and (or) Tertiary age ‘ : :::“;:: m:::;lat River . ~ remain oPegh?‘mughOUtithT yea,l-; thermal :prjngs
T . 22 Hutlinana hot . s . - - ' s : . 4 . . : . may cause s. Area is largely covered orous
s:ringsn Livengood 34 "r( ‘I‘ZNH. do 43 14 50 Yes Spring issues from quartzite of probable Jurassic ~ Bathhouse, cabins,  Waring, 1917; Brosgé- and Oth;?'M}?zo’ Ch:pman glgcial gravels reey VP
i} - and (or) Lower Cretaceous age; Jocated about 5 km small garden and others, 1.971; Miller, lg H 197§r an ) '
: (3 mi) southeast of granitic pluton of Cretaceous others, 1973; Miller and others,
and {or) Tertiary age .
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